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Suspended front steering system for multiple rotation cycles 

The instant invention relates to a suspended front steering system for 
multiple rotation cycles. 

-.. The invention relates to the technical field of vehicle-steering elements, 
and, more specifically, elements of front steering systems for cycles that are 
used to perform acrobatic figures. 

Steering systems conventionally found in cycles such as bicycles or 
motorcycles are generally associated with shock absorbers to improve the rider's 
comfort, as well as the handling and control of the vehicle. These shock 
absorbers often comprise telescopic forks arranged in the area of the steering 
column and at the end of which the front wheel is connected. 

The forks are made of two telescopic tubes arranged on both sides of the 
steering column, connected at their end to the front wheel axle. Conventionally 
provided with spring, gas, or hydraulic shock absorbers, these fork tubes are 
capable of dampening shocks and vibrations. 

If the handlebar is pivoted about the steering axis, the fork tubes abut 
against the frame when a certain rotation angle is exceeded. 

Furthermore, when the steering system pivots, the cables or the hydraulic 
brake hoses wind themselves up around the steering column, which interferes 
with the handlebar rotation. 

A full handlebar rotation about the steering axis is therefore not possible 
with these conventional systems. 

However, certain BMX-type bicycles have systems that enable a full 
handlebar rotation about the steering axis. The steering system is thus made of 
a tube, pivotable about the steering column and to the end of which the front 
wheel is fixed. A system known as the rotor located in the headset, forming a 
pivotable connection of the brake cables, provides braking while allowing a 
handlebar rotation about the steering column or of the bicycle around 
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the handlebar, without entangling the brake cables. This system is commonly 
used for performing acrobatic figures. With this configuration however, the front 
wheel steering system is not provided with damping means. 

The systems previously described do not therefore make it possible to 
simultaneously associate a full handlebar rotation about the steering axis with 
damping the front steering system of a cycle. 

An object of the present invention is to overcome this drawback by 
enabling the rider to perform acrobatic figures with a full 360° rotation of the 
handlebar about the steering axis or of the cycle about the handlebar, while 
guaranteeing damping and providing braking for the front wheel. 

Another object of the invention is to propose a new, compact telescopic 
steering system for cycles, which requires only minimum maintenance, is 
maneuverable, and ensures stability of the vehicle. 

These objects are achieved by means of a telescopic-type steering 
system for cycles, comprising a steering column fixed to the frame, a slidable 
plunger that is pivotable in the steering column, a fork fixed to the end of the 
plunger, on which the front wheel of the cycle is positioned, characterized in that 
a guiding element transmits the rotational movement from the handlebar to the 
plunger, and in that a shock absorber is housed between the guiding element 
and the inner wall of the plunger. 

Plunger guiding and damping are thus separated, and all of the 
suspension and steering means are housed in the steering column to enable a 
360° rotation of the handlebar. 

These objects are also achieved due to the fact that the brake hose goes 
inside the steering system through a central position and that this steering 
system is provided with a rotor system enabling the clutch and the throttle cables 
to pass through. 
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These objects are also achieved due to the fact that the steering column is 
provided with a system for adjusting the rake angle and that the system for fixing 
the fork on the plunger enables adjusting the cycle offset. 

Other characteristics and advantages of the present invention will be 
better understood from the non-limiting examples of the description that follows, 
with reference to the annexed drawings, in which: 

- Figure 1 is a cross-sectional view along the line A-A of the device 
according to the invention installed on a motorcycle; 

- Figure 2 is a cross-sectional view along the line B-B of the device 
according to the invention; 

- Figure 3 is a cross-sectional view along the line C-C of the upper portion 
of the fork showing the system for fixing the fork on the plunger for adjusting the 
offset. 

Referring to the annexed drawings, the steering system 1 is made of a 
steering column 2 having a cylindrical shape and a diameter on the order of 160 
millimeters. 

The steering column can be made of aluminum carved from the block or of 
any other material having similar properties. 

The lower portion of the steering column is open in order to house the 
plunger 5 while its upper portion is closed but enables housing a guiding element 
6. 

The steering column is therefore used, with the plunger 5, to form a 
cylindrical fork slider in which most of the constituent elements of the steering 
system of the invention are housed. 

The steering column 2 is fixed at the front of the motorcycle frame 3 by 
means of a system for adjusting the rake angle 4. The steering column axis 
defines the steering axis. 
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The rake angle is the angle between the vertical and the steering axis. 
This system for adjusting the rake angle is made of two substantially vertical 
parallel plates which are positioned in the frame front portion, each plate being 
provided with a series of oblong holes 41 of increasing width allowing fixing 
screws to be housed so as to maintain the steering system 1 in position, as 
shown in figures 1 and 2. 

By varying the position of the oblong holes with respect to the screws, the 
inclination of the steering column can be adjusted with respect to the vertical, and 
the rake angle can therefore be adjusted. 

The rider thus has a means for easily adjusting the geometry of his 
motorcycle according to his preferences in order to play with the maneuverability 
and the responsiveness of the steering as well as with the stability of his 
machine. 

A plunger 5 is mounted inside the steering column 2. This plunger has a 
tubular shape, preferably made of aluminum carved from the block, or any other 
material having similar properties, coaxial with respect to the steering column 
and slidable and axially pivotable in the steering column. 

The inner diameter of the steering column and the outer diameter of the 
plunger are substantially equal, so that they form a telescopic tub (figure 1). 

In a preferred embodiment, the outer surface of the plunger is rectified and 
subjected to a surface treatment to limit frictions and ensure a greater wear and 
projections resistance. 

The upper portion of the plunger is open and its lower portion is closed. 
The steering column and the plunger 5 thus form a telescopic cylindrical fork 
slider in which most of the constitutive elements of the steering system, object of 
the invention, are housed. 

A composite bearing 21 and a wiper 22 are housed in the lower portion of 
the steering column 2. 
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The function of the composite bearing 21 is to reduce the frictions 
between the plunger 5 and the steering column 2 and to ensure the rotational 
guiding of the plunger. This way, the plunger can easily pivot and slide in the 
steering column. 

The wiper 22, positioned under the composite bearing 21, enables 
scraping the debris, which are on the outer wall of the plunger 5. The outer 
cleanliness of the plunger is thus ensured and the risk of having debris 
deteriorate the composite bearing 21 is averted. 

The plunger 5 is set in rotation due to a guiding piece 6, which is 
elongated in the steering axis direction and preferably made of aluminum carved 
from the block or of any other material having similar properties. Positioned in 
the upper portion of the steering column 2, it is pivotably mounted with respect to 
the steering axis by means of bearings 23 used for reducing frictions and for 
guiding in rotation. 

The handlebar 31 of the motorcycle 3 fixes itself on the portion 61 of the 
guiding piece 6, which protrudes from the steering column 2, as shown in Figure 
1. The rider will therefore set the guiding piece 6 in rotation by turning the 
handlebar. 

The guiding piece 6 receives, on its outer wall, a linear guiding rail 62, that 
is parallel to the steering axis. A slide 51 having a complementary shape, 
located on the inner wall of the plunger 5, is housed in this guiding rail (Figure 2). 

This guiding rail is rectified with a surface treatment and comprises tracks 
63 to reduce frictions with the slide 51. The slide 51 can also be rectified and 
treated. 

The function of the guiding rail 62 is to guide the plunger 5 in translation 
and to transmit the turning torque to the plunger. This way, the plunger turns at 
the same time as the motorcycle handlebar and can easily slide in the steering 
column. 



{P30287 00037297.DOC} 



WO 2005/073066 1 6 V PCT/FR2005/000017 

P30287 

The guiding piece 6 allows separating the plunger's rotational and 
translational guiding means from the damping means. 

The positioning and configuration of the guiding piece 6 form a space 
between the inner wall of the plunger 5 and the outer wall of the guiding piece in 
order to house the shock absorber 7. In the embodiment shown in Figures 1 and 
2, the guiding piece 6 has, on its outer wall, opposite the guiding rail 62, a 
concavity 64 which, with the inner wall of the plunger 5, forms a housing for the 
shock absorber 7. 

The shock absorber 7 can be either of the conventional type, such as 
spring, gas, or hydraulic shock absorber or designed specifically for a particular 
application. Since the shock absorber is independent from the guiding means 
and the means for setting the plunger in rotation, its design does not depend on 
the geometry of these elements. The rider can therefore use commercially 
available shock absorbers or shock absorbers that are specific to the use of the 
motorcycle (racing, all-terrain, acrobatic figures ...) without having to modify the 
design of the other constitutive elements of the invention. 

The guiding piece 6 has, in its upper portion, a shoulder 65 to which the 
end of the shock absorber 7 is fixed, the other end being fixed to the bottom of 
the plunger 5 as shown in Figure 1. The shock absorber is fixed in the area of 
the plunger and of the guiding piece by means of a ball-and-socket joint 71 
making it possible to compensate for the deformations, the clearances, or the 
non-parallelism of the shock absorber 7 axis and the translation axis of the 
plunger 5. 

A fork 8, which allows transmitting the rotational movement of the plunger 
5 to the front wheel 9 of the motorcycle, is fixed at the lower end of the plunger 5. 
It is preferably made of mechanically welded aluminum or of any other material 
having similar properties. 
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The fork 8 has two arms 81 connected to the front wheel 9 of the 
motorcycle (Figure 1). The lower end of these two arms is machined to receive 
the axle 91 of the front wheel and the fastening of the front brake cylinder 92. 

As shown in Figures 1 and 3, the upper portion of the fork 8 is fixed to the 
plunger 5 with a means for adjusting the offset formed by oblong holes 82 
elongated toward the front of the cycle, housing the fastening screws that 
maintain the fork 8 in position on the plunger 5. 

The distance between the fork axis and the steering axis can be adjusted 
by varying the radial position of the fork 5 in order to lessen the effort required 
from the rider to turn the handlebar and in order to increase the stability of the 
motorcycle. 

The rider can therefore easily adjust the geometry of his/her motorcycle 
according to his/her preferences to play with the maneuverability and the stability 
of the motorcycle. 

A housing 66, in which the front brake hose 67 slides, is machined in the 
central portion of the guiding piece 6. This housing allows positioning the brake 
hose in the area of the steering axis. 

A tube 54 maintaining the front brake hydraulic hose, so that it is guided 
along the entire course of the plunger (Figure 1), is positioned in the central 
portion of the plunger 5. This tube 54 is arranged so as to be slidable inside the 
housing 66 of the guiding piece 6 to prevent the brake hose from getting wedged. 

Similarly, housings 52 and 53 are provided at the lower end of the plunger 
5 and in the upper portion of the fork 8, respectively, to allow for the passage of 
the brake hose 67 up to the front breaking device 93. This way, the front brake 
hose does not get tangled up around the steering column during the full rotation 
of the handlebar about the steering axis. 

The controls for the throttle and the braking of the front wheel and for the 
clutch are generally positioned in the area of motorcycle handlebars. 
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To prevent the clutch and the throttle cables from getting entangled 
around the handlebar during the rotation of the steering system about the 
steering axis, a pivoting connection of the cable or rotor system 33 has been 
provided in the area of the steering column and handlebar. For the sake of 
clarity, this rotor system, frequently used on BMX-type bikes, is not described in 
detail in the annexed drawings. 

This system comprises two concentric cupels, the upper cupel fixed to the 
handlebar being pivotable with respect to the lower cupel fixed in the area of the 
steering column. These two cupels also have the particularity of being slidably 
mounted so that when the upper cup is pulled upward, it drives the lower cupel. 

Having the housings 52 and 66 and the rotor system 33 therefore prevents 
the clutch and throttle cables from getting tangled up around the steering column 
during the rotation of the steering system. 

During the ride, the impacts to the wheel 9 due to bumps and the 
unevenness of the road are transmitted by the fork 8 to the plunger 5, the latter 
moving telescopically in the steering column 2 due to the guiding piece 6 and 
being damped due to the shock absorber 7. 

The presence and the positioning of the various constitutive elements give 
the invention maximum useful effects, which had not, to date, been obtained by 
similar devices. 
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